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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a polishing 
material less producing scratches on a polished body 
when a hard disk, a glass pane, and a semiconductor are 
wet-polished. 

SOLUTION: In this polishing material for wet polishing 
comprising a base material for polishing material and a 
polishing material layer forming a polyurethane resin 
porous layer formed on the base material and having a 
porous cell structure exposed by grinding the surface 
thereof, short fibers of extremely fine synthetic fibers 
are contained by 0.1 to 20 pts.wt. against the 
polyurethane resin of 100 pts.wt., and the short fibers of 
the extremely fine synthetic fibers are raised on the 
upper surface of the polishing material layer by the 
grinding of the polyurethane resin porous layer. 
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♦NOTICES * 

JPO and NCIPI axe not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a hard disk, glass, or the abrasives for chemical polishing for 
semi-conductors, and relates to the abrasives especially used at the time of those manufactures etc. The 
abrasives of this invention are the abrasives improved in order to suppress that divide and a scratch 
blemish occurs on the ground body. 
[0002] 

[Description of the Prior Art] The abrasives to which the polyurethane resin fine porous layer was made 
to form on base materials, such as a plastic film, for example, polyester film etc., grinding of the front 
face was carried out as chemical-polishing material used for polish processing performed while the so- 
called chemical mechanical polishing, i.e., an abrasive material, is dropped at the time of a hard disk, 
glass, and semi-conductor manufacture etc., and the fine porosity cellular structure was exposed are ' 
already put in practical use. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the above abrasives have a problem of****** or a 
cone in a scratch blemish in the ground body during polish. The following things can be considered as 
the cause. First, even if the above abrasives are the cases where the cell size of a polyurethane resin fine 
porous layer is more greatly adjusted at the time of the manufacture, the smooth nature of the front face 
to grind tends [ comparatively ] to become high. Moreover, since the polish waste which secondary 
condensation of an abrasive material tends to take place during polish, and is produced by polish since 
spacing (a chisel decision of the viscosity of an abrasive material, the grain size of a polish particle, the 
relative velocity between abrasives and the ground body, etc. is therefore made) of abrasives and the 
ground body is comparatively narrow cannot be eliminated efficiently, it is easy to produce the bank of 
an abrasive material and polish waste. Consequently, the ground body will be ground with 
comparatively smooth abrasives with a big lump relatively [ the aggregate of an abrasive material ], and 
it is considered that it makes the ground body generate a scratch blemish. 

[0004] this invention persons examined wholeheartedly the chemical-polishing material for using it for a 
hard disk, glass, and a semi-conductor so that they may solve the above-mentioned problem. And when 
the abrasives which have the abrasives layer to which the piloerection of this staple fiber was carried out 
in the porous cellular structure upper part obtained by carrying out grinding of the upper part of the 
polyurethane resin fine porous layer which mixed the staple fiber of a super-thin synthetic fiber 
beforehand before foaming were manufactured and the above chemical polishing was performed using 
these abrasives, it found out that generating of the scratch blemish on the hard disk which is the ground 
body, glass, and the front face of a semi-conductor could be decreased extremelv 
[0005] 

[Means for Solving the Problem] Therefore, this invention, in the base material for abrasives, and the 
abrasives for chemical polishing which consist of an abrasives layer which is a polyurethane resin fine 
porous layer formed on this base material, and the fine porosity cellular structure has exposed by the 
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grinding of the front face The staple fiber of a super-thin synthetic fiber does not have the 0 1 weight 
section in said polyurethane resin fine porous layer to this polyurethane resin 100 weight section and 20 
weight sections content is carried out. And it is related with the abrasives for chemical polishing ' 
characterized by the piloerection of the staple fiber of said super-thin synthetic fiber being carried out to 
the upper part of said abrasives layer by the grinding of this polyurethane resin fine porous layer 
Hereafter, the configuration of the abrasives of this invention is explained for every each part material. 
[0006] 

[Embodiment of the Invention] A polyurethane resin [ which is used for the above-mentioned abrasives 
layer ] fine porous layer is formed by the well-known approach generally called the wet solidifying 
method. That is, this is a foam layer formed by being immersed in the non-solvent of the polyurethane 
resin, such as water and alcohol, after applying the solution which dissolved polyurethane resin in the 
hydrophihc solvent, for example, dimethyl formamide etc., on a base material. Conventionally by only 
carrying out grinding of the part of an opposite hand to the upper part of this formed polyurethane resin 
tine porous layer, i.e., a base material, a part for a part for the pore of the fine porosity cellular structure 
of this resin and a wall was exposed, and that concavo-convex front face was used as the abrasives layer 
front face. However, in this invention, it is characterized by exposing the fine porosity cellular structure 
by carrying out grinding of this polyurethane resin fine porous layer by carrying out foam to this 
polyurethane resin on a base material using what added the staple fiber of a super-thin synthetic fiber 
and forming a polyurethane resin fine porous layer, and making the upper part of an abrasives layer ' 
carry out the piloerection of the staple fiber of said super-thin synthetic fiber. Concretely the structure 
of the abrasives of this invention is typically shown in drawing 1 R> 1. That is, the abrasives 1 of this 
invention form the polyurethane resin fine porous layer 3 which mixed the staple fiber 4 of a super-thin 
synthetic fiber as an abrasives layer on the base material 2 for abrasives. By carrying out grinding of the 
upper part, and making it expose, the polyurethane resin fine porous layer 3 has the staple fiber 5 of the 
super-thin synthetic fiber by which the piloerection was carried out in the upper part. 
[0007] In order to carry out the piloerection on a polyurethane resin abrasives layer, especially the staple 
fiber of the super-thin synthetic fiber added to polyurethane resin consists of a synthetic fiber chosen 
from the group which consists of nylon fiber, polyester fiber, an acrylic fiber, a polypropylene fiber and 
a polyethylene fiber, although not limited. Especially desirable super-thin synthetic fibers are nylon'fiber 
with easy super-thin-izing, and polyester fiber. That with which one sort of things also mixed two or 
more sorts of a super-thin synthetic fiber is sufficient as these super-thin synthetic fibers 
[0008] If it takes into consideration that the air bubbles in the case of foaming move toward a layer top 
tront face from the staple fiber of a super-thin synthetic fiber having specific gravity lighter than a 
polyurethane resin solution, the consistency of this super-thin synthetic fiber will become high like the 
upper part of a polyurethane resin layer. Therefore, it is expected that the piloerection of the 
polyurethane resin porous-layer front face obtained by carrying out grinding of the surface upper part of 
toe formed polyurethane resin fine porous layer will be carried out quite precisely. It must be made to 
have to foam to the polyurethane resin with which the piloerection condition of the staple fiber of the 
super-thin synthetic fiber by which the piloerection is carried out contains the staple fiber of a super-thin 
synthetic fiber while precision is called for in the polish layer of this invention, at homogeneity so that 
the homogeneous fine porosity cellular structure may be formed as abrasives. Then, the fineness of the 
staple fiber of a super-thin synthetic fiber, die length, and a mixed ratio need to examine the range which 
suits these conditions most. 

[0009] The fineness of the staple fiber of a super-thin synthetic fiber has 0.01 thru/or the desirable range 
of 0.5 deniers. It is because it becomes what has a part for the pilomotor area with the inadequate 
fineness of less than 0.01 deniers formed in the polyurethane resin fine porous-layer upper part made 
into the aim of this invention, and the content of the staple fiber in the part which the homogeneity 
distribution to a polyurethane resin solution is difficult, and carries out grinding of the polyurethane 
resin a so serves as imperfection, and becomes uneven [ a piloerection condition ], so it becomes 
difficult to attain the expected effectiveness of this invention in the fineness which exceeds 0 5 deniers 
reversely. Moreover, the fiber length of the staple fiber of a super-thin synthetic fiber has the desirable 
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range of 0.1mm thru/or 1mm. Die length of less than 0.1mm twists by the die length which it becomes 
easy to produce omission of a staple fiber in the grinding after foam formation, and does not turn into 
piloerection die length sufficient again, and exceeds 1mm for the homogeneity distribution to the 
polyurethane resin solution of a staple fiber to become very difficult. 

[0010] There is physical or the approach of carrying out exfoliation division by chemical preparation 
about the approach and exfoliation assembled-die bicomponent fiber which can use the approach of 
common use as a manufacturing method of the staple fiber of a super-thin synthetic fiber, for example 
carry out dissolution clearance of the part for Kaifu of sea-island-structure fiber here. However it is not 
restrained by especially these manufacturing methods. Moreover, the class of staple fiber of a super-thin 
synthetic fiber changes also with the manufacturing methods of the above-mentioned staple fiber. That 
is, although the fiber of the approach of carrying out dissolution clearance of the part for Kaifu of sea- 
island-structure fiber generally consists only of one sort, by the approach of carrying out exfoliation 
division by chemical preparation, fiber becomes physical or the thing which mixed two or more sorts 
about another side and an exfoliation assembled-die bicomponent fiber. Furthermore, in order to 
optimize the condition of the piloerection formed in a polyurethane resin fine porous'layer it is also 
possible to use what mixed the staple fiber of other super-thin synthetic fibers later for the staple fiber of 
the super-thin synthetic fiber obtained from the above-mentioned manufacturing method. 
[001 1] The content in the polyurethane resin of the staple fiber of this super-thin synthetic fiber cannot 
form a part for pilomotor area with a fiber consistency sufficient in under the 0. 1 weight section to the 
polyurethane resin 100 weight section, and the effectiveness of abrasives which was excellent in this 
invention is not acquired. Since the homogeneity distribution to the polyurethane resin of the staple fiber 
of a super-thin synthetic fiber becomes very difficult, and a fiber consistency becomes high too much 
and the fine porosity cellular structure deforms greatly when a content exceeds 20 weight sections to the 
polyurethane resin 100 weight section reversely, adjusting to the optimal cellular structure becomes it is 
remarkable and difficult. In addition, as for the polyurethane fine porous layer containing the fiber of 
high density, the endurance asked for it as abrasives since reinforcement falls greatly is not acquired 
Therefore, the optimal desirable contents of the staple fiber of these super-thin synthetic fibers added to 
polyurethane resm are the staple fiber 0.1 weight section of a super-thin synthetic fiber - 20 weight 
sections to the polyurethane resin 100 weight section. Moreover, the thickness of the abrasives layer to 
which the polyurethane resin fine porosity cellular structure upper part was made to carry out the 
piloerection of the staple fiber of the super-thin synthetic fiber obtained eventually has a good thing in 
the range of 200 micrometers thru/or 600 micrometers. 

[0012] The polyurethane resin which constitutes the abrasives layer of this invention can be selected 
from what is generally used for synthetic leather and artificial leather, as the class shown especially as 
an example of polyurethane resin as a class shown from the polyol component of the presentation from 
the isocyanate component which are polyester system polyurethane resin, polyether system resin 
polyether polyester copolymerization resin, polycarbonate system resin, etc., and is further used as a part 
of the presentation although not limited - yellowing - a type —less - yellowing - it is called by the 
classification of a type etc. 

[0013] Moreover, the plastic film chosen from the group which consists of Nylon, polypropylene resin 
polyethylene resin, polyester resin, polyvinyl chloride resin, etc. as a base material for the abrasives of' 
this invention can be used. However, when physical characteristics required of the base material of 
abrasives, such as dimensional stability, thermal resistance, and chemical resistance, are taken into 
consideration, biaxial drawing polyester film is the optimal base material. Although a limit has the 
thickness of the base material for abrasives naturally with the thickness as [ whole ] abrasives 
demanded, it is the range of 10 micrometers thru/or 200 micrometers, and if it is this range practical 
enough abrasives will be obtained. It is because thickness of the abrasives layer formed on it is not 
securable enough in the case where it is made the thickness which sufficient physical characteristic for 
which abrasives are asked is not acquired in the case where it is made the thickness of less than 10 
micrometers, and exceeds 200 micrometers, so practical abrasives cannot be obtained. 
[0014] The abrasives of this invention can be fundamentally manufactured like the abrasives which had 
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the fine porosity cellular structure exposed by the grinding of conventional polyurethane resin. That is, 
the polyurethane resin containing the staple fiber of super-thin synthetic fibers, such as polyester of the 
0.1 weight sections thru/or 20 weight sections, is made to apply and solidify to the polyurethane resin 
100 weight section, and the polyurethane resin fine porous layer containing the staple fiber of a super- 
thin synthetic fiber is made to form on the base material for abrasives, such as polyester film. 
Subsequently, the abrasives layer which has a part for the pilomotor area of the staple fiber of a uniform 
super-thin synthetic fiber can be formed in the upper part of the fine porosity cellular structure by 
carrying out grinding of the front face with the buff machine which attached the sandpaper for the 
polyurethane resin fine porous layer formed in this way. 

[0015] When the abrasives of above this inventions were used and chemical polishing of the hard disk, 
the glass, or the semi-conductor which is the ground body was carried out, as compared with the case ' 
where the abrasives to which grinding of the front face of the polyurethane resin fine porous layer 
known from the former was carried out, and the fine porosity cellular structure was exposed are used, 
generating of a scratch blemish decreased remarkably, this invention persons were especially able to ' 
acquire the scratch depressor effect of the expected more than by examining the fineness of the above 
staple fibers of a super-thin synthetic fiber which make the optimal the piloerection condition of the 
staple fiber of the super-thin synthetic fiber of the upper part of an abrasives layer, die length, and a 
polyurethane resin fine porous-layer mixture ratio. Although the reason which can control a scratch 
blemish by using the abrasives of this invention is not clear The amount of [ of the abrasives layer of the 
abrasives of this invention / of the polyurethane resin fine porosity cellular structure upper part ] 
pilomotor area Probably spacing of abrasives and the ground body is adjusted suitably, and the fiber 
aggregate controls secondary condensation of an abrasive material, and it is surmised by having 
eliminated efficiently the polish waste which may be further produced by condensation that the scratch 
blemish of the ground body is decreased. 
[0016] 

[Example] Hereafter, based on one example of the abrasives which do not limit this invention, this 
invention is explained further. 

On biaxial drawing polyester film with an example 1 thickness of 100 micrometers, the polyurethane 
resin solution compound containing a No.l polyester super-thin synthetic fiber which consists of a 
combination presentation shown below is applied so that it may become 1.00mm in thickness, and it is 
immersed promptly at the coagulation tub of a dimethyl formamide 10% water solution. After carrying 
out an indirect desulfurization solvent for 3 minutes, the dimethyl formamide which remains by 
repeating **** 12 times in the cistern heated at 50 degrees C is fully washed. Then, what was dried for 5 
minutes with hot air drying equipment with a temperature of 120 degrees C is rolled round. The result 
thickness of this intermediate product was 650 micrometers on the whole. 
(Combination No. 1) 

Chris Bon R* 18166 100 weight section Chris Bon R* 1 reed star SD-7 2 weight section Chris Bon R* 1 
reed star SD-1 1 One weight section pigment Ten weight sections DMF 100 weight sections polyester 
super-thin synthetic fiber Three weight sections (fineness: 0.05 deniers, die-length:0.3mm) 
*1) Trademark Chris Bon (Dainippon Ink & Chemicals, Inc. make) 

Subsequently, primary grinding is carried out with the buff machine which attached the sandpaper of 
120 meshes for the polyurethane resin fine porous-layer front face which carried out [ above- 
mentioned ] wet coagulation, and with the buff machine which subsequently attached the sandpaper of 
360 meshes, secondary grinding is carried out and it finishes. In secondary grinding, spacing of a back 
roll and a sandpaper is finely tuned so that the configuration of the fine porosity cellular structure and 
the condition of the piloerection formed on it, the whole thickness, and the thickness of an abrasives 
layer may go into the range of regular. The thickness of the obtained whole abrasives was 550 
micrometers, and the thickness of the abrasives layer which consists of a polyurethane resin fine porous 
layer which carried out the piloerection was 450 micrometers. When observed under the microscope it 
was checked that the piloerection of the staple fiber of a uniform super-thin synthetic fiber is formed' in 
the fine porosity eel upper part used as the front face of the abrasives of this example. 
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[0017] 

[Effect of the Invention] The abrasives of this invention have the abrasives layer which has a part for the 
pilomotor area of the staple fiber of a precise super-thin synthetic fiber in the upper part of a 
polyurethane resin fine porous layer as above. And when chemical mechanical polishing, such as the so- 
called hard disk, glass, or a semi-conductor, is performed, compared with the case where the abrasives to 
which grinding of the front face of a polyurethane resin porous layer like before was carried out, and 
only the fine porosity cellular structure was exposed are used, generating of a scratch blemish is 
decreased remarkably. In addition, since it becomes the process by which adding the staple fiber of a 
super-thin synthetic fiber is only added to a polyurethane resin abrasives component to the conventional 
manufacture approach in manufacture of the abrasives of this invention, it is possible to succeed in the 
manufacture, without hardly changing a production process. Therefore, this invention can obtain the 
abrasives which were excellent in the application as a hard disk, glass, or abrasives for chemical 
polishing for semi-conductors, without performing the large design change of a production process. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention is a hard disk, glass, or the abrasives for chemical polishing for 
semi-conductors, and relates to the abrasives especially used at the time of those manufactures etc. The 
abrasives of this invention are the abrasives improved in order to suppress that divide and a scratch 
blemish occurs on the ground body. 
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CLAIMS 



[Claifn(s)] 

[Claim 1] In the base material for abrasives, and the abrasives for chemical polishing which consist of an 
abrasives layer which is a polyurethane resin fine porous layer formed on this base material, and the fine 
porosity cellular structure has exposed by the grinding of the front face The staple fiber of a super-thin 
synthetic fiber does not have the 0.1 weight section in said polyurethane resin fine porous layer to this 
polyurethane resin 100 weight section, and 20 weight sections content is carried out. And abrasives for 
chemical polishing characterized by the piloerection of the staple fiber of said super-thin synthetic fiber 
being carried out to the upper part of said abrasives layer by the grinding of this polyurethane resin fine 
porous layer. 

[Claim 2] They are the abrasives for chemical polishing according to claim 1 which carry out the 
description of the staple fiber of said super-thin synthetic fiber being a synthetic fiber chosen from the 
group which consists of nylon fiber, polyester fiber, an acrylic fiber, a polypropylene fiber, and a 
polyethylene fiber, the fineness being in the range of 0.01 deniers thru/or 0.5 deniers, and the die length 
being in the range of 0.1mm thru/or 1mm, and said staple fiber consisting of said one sort of synthetic 
fibers, or consisting of mixture of two or more sorts of said synthetic fibers further. 
[Claim 3] They are the abrasives for chemical polishing according to claim 1 characterized by the 
thickness of said abrasives layer being in the range of 200 micrometers thru/or 600 micrometers. 
[Claim 4] They are the abrasives for chemical polishing according to claim 1 which said base material 
for abrasives is the plastic film chosen from the group which consists of Nylon, polypropylene resin, 
polyethylene resin, polyester resin, and polyvinyl chloride resin, and are characterized by the thickness 
being in the range of 10 micrometers thru/or 200 micrometers. 

[Claim 5] They are the abrasives for chemical polishing given in any 1 term among claim 1 which is the 
abrasives for a hard disk, glass, or semi-conductors thru/or claim 4. 



[Translation done.] 
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